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RESULTS OF TESTS OAl2 AND IA9 IN THE
AMES RESEARCH CENTER UNITARY PLAN WIND TUNNELS
ON AN 0,030-SCALE MODEL.OF THE SPACE SHUTTLE
VEHICLE 2A TO DETERMINE AERODYNAMIC LOADS

By

R. H. Spangler
Rockwell Internationsl

ABSTRACT

Tests were conducted in the NASA/ARC Unitary Plan Wind Tunnels during
April and May 1973, on an 0,030-scale replica of the Space Shuttle Vehicle

Configuration 2A. Aerodynamic loads dats were obtained at Mach numbers
from 0.6 to 3.5.

The investigation included Tests IA9A, B and C on the integreted
(launch) configuration and Tests OAL2A and C on the isolated orbit. : (entry.
configuration). The integrated vehicle was tested at angles of atiack and
sideslip from -8 degrees to +8 degrees. The isolated orbiter was tested
at angles of attack from -15 degrees to +40 degrees and angles of sideslip
from -10 degrees to +10 degrees as dictated by trajectory éonsiderstionc.
The effects of orbiter/external tank incidence angle and deflected control
surfaces on aerodynamic loads were also Investigated,
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INTRODUCTION

The 0,030-scale Aero Loads Space Shuttle model was tested 1in the
Unitery Plen Wind Tunnels at ARC starting April 2, and continuing through

Mey 17, 1973 as follows:

TA9A 11-foot Transonic Apil 2 to April 14, 1973
OA12A 11-foot Trensonic April 16 to April 29, 1973
IAQC 8xT-foot Supersonic April 23 to May 1, 1973
0Al2C 8xT-foot Supersonic May 2 to May 8, 1973

TA9B 9xT-foot Supersonic May 9 to May 17, 1973

The testing was conducted in all three legs of the Unitary Plan Wind
Tunnels to obtain a Mach number range from 0.6 to 3.5. Aerodynamic loads
date were obtained for the ascent and entry configurations. The effects
of control surface deflections were also investigated.

This report codsists of 3 volumes of torce data and 15 volumes of
pressure data for a total of 18 volumes errang.d in the following menner:

VOLUME NO. CONIENTS

IAQA force ddta

TIA9B and IA9C force data

OA12A end OA1l2C force data

TA9A plotted pressure data

IA9B and IASC plotted pressure data
OA12A and OA12C plotted pressure data
TA9A tabulated pressure data

gai orbiter fuselage

-1 0\ &w N

b) orbiter base
(c) upper MPS nozzle
8 TA9A tabulated pressure data
a) OMS nozzle
b) body flap
e) OMS pod outslde
(d) 1lower wing surface
9 TA9A tabulated pressure data
a) upper wing surface
b) left vertical tail surface
c) right vertical telil surface
d) APU inlet
e) SRM booster base
10 IA9A tabulated pressure data
a) SRM booster
b) external tank
¢) external tank base




bt I

12

13

1k

15

16

INTRODUCTION (CONTINUED)

IAOB tabulated pressure data

OMS pod outside
lover wing surface
IA9B tabulated pressure data
&) upper wing surface
b) left vertical tail surface
¢) right vertical tail surface
éd APU inlet
e
£
g
h

&) orbiter fuselage
b) orbiter base

¢) upper MPS nozzle
d) OMS nozzle

e) body flap

£

4

SRM booster base
SRM booster
external tank
external tank base
IA9C tabulated predsure data
a) orbiter fuselage
b) orbiter base
¢) upper MPS nozzle
d

OMS nozzle
e) body flap
£) OMS pod outside

IA9C tabulated pressure dats
a) lower wing surface
b) tupper wing surface
¢) left vertical tail surface
d) right vertical tail surface
IA9C tabulated pressure data
&) APU inlet
b) BRM booster base
¢) SRM booster
d) external tank
e) exbternal tank base
O0AL2A tabulated pressure data

a) orbiter fuselage
b) orbiter base

¢) upper MPS nozzle
d) OMS nozzle

e) body flap

£

OMS pod outside

Gy
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17 OA12A tabulated pressure data
4) lower wing surface
b) upper wing surface
¢) left vertical tail surface
d) right vertical tail surface
e) APU inlet

18 0A12C tabulated pressure data

All components

10
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SYMBOL

.Ofutz'éam

RN/L

v 6 € W R

SUBSCRIPTS

gt n PO

NOMENCLATURE

General
SADSAC
SYMBOL DEFINITION
speed of sound; m/sec, ft/sec
cP pressure coeffi~ient; (p; - Pw)/q
MACH Mech number; V/a
pressure; N/m®, pst
Q(NsM) dynetiic pressure; 1/2pV°, N/m2, psf
Q(PSF)
RN/L unit Reynolds number; per m, per ft
velocity;. m/sec, ft/sec
ALPHA sngle of attack, degrees
BETA engle of sideslip, degrees
PST argle of yaw, degrees
FHI angle of roll, degrees
mess density; kg/m3, slugs/ft3
Reference & C.G. Definitions
bese sres; m’, ‘t°
BREF wing spen or reference spsn; m, ft
center of gravity
LREF reference length or wing meen
aerodynemic chord; m, ft
SREF wing sres or reference sres; m2, £42
MRP moment reference point
XMRP moment reference point on X exis
YMRP moment reference point on Y axis
ZMRP moment reference point on Z axis
base
local

static conditions
total conditionc
free streom

11
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CIM

CL
CD
CDB

COF

CIM

CLN
CSL

L/D
L/oF

NOMENCLATURE (Continued )
Body-Axis System

DEFINTTTON
notmal-force coefficient; Bormal force

QS
axial-force coefficient; _an_alqgoree

side-force coefficient; &iifg.‘!?:‘.e.

base-force coefficient; b_asLSfi_r_cg
q
~Ap(Pp - Pw)/aS

Lforebody axial force coefficient, Cy - cAb

piltching-moment coefficient; Eitchigi moment
9/ REp

—Yaving-moment coeffictent; Yeving moment

qSb
rolling-moment coefficient; ___§_r°11:;b motent

Stability-Axis System

1ift coefficient; ..1.;-_5‘13

drag coefficient; dr?g'&

base-drag coefficient; b“_:sdriﬁ

forebody drag coefficient; Cp - CDb

side-force coefficient; 51'“:_.&
Q
pitching-moment coefficient; Elt"h’;:g,i‘&mnt
REF

yawing-moment coefficient; Mﬁs{;‘m’

rolling-moment coefficicnt; r°11;‘s‘b moment,

lift-to-drag ratio; /g
1ift to forebody drag ratio; CI/CDf‘

12
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SYMBOL
RUDDER

ELEVON

RUDFLIR

ORBINC

BETAT

ALPHAT

T

KNS%

NOMENCLATURE ( CONTINUED)

ADDITIONS TO STANDARD LIST

DEFINTTION

rudder, surface deflection angle, positive
deflection, trailing edge to the. left; degrees.

elevon, surface deflection angle, positive
deflection, trailing edge down; degrees.

rudder flare, split rudder deflection angle, left

split rudder trailing edge left and right split
rudder trailing edge right, dpp = (dpp + &RR)/z,

positive deflection; degrees.

incidence angle between the orbiter and external
tank, i, = @y - ay3 degrees,

angle of sideslip of external tank.
angle of attack of external tank.
length of orbiter body; in.

length of external tank; in.
length of SRM booster; in.

length of OMS nozzle, positive direction forward
of exit plane; in.

length of MPS nozzle, positive direction forward
of exit plane; in,

wing semi-span; in.
vertical tail span; in.
distance from component nose; in.

lateral distance from centerline; in.

13




PLOT
SYMBOL SYMBOL .
z Z
cy cw
ey cv
x/zB X/I8
x/f p X/1
x/p s X/1s
%/} ™ X/LIM
x/p P X/L.Np
x/ c, x/cw.
x/cv ] x/cv
y/v/2 Y/
z/by, z/Bv.

NOMENCLATURE (coNcuuDtp)

DEFINITION

vertical distance measured from W.L. 500 (vertical
tail reference root chord); in,

local wing chord; in,

local vertical tail chord; in,

longitudinal position/orbiter body length.
longitudinal position/external tank. length,
longitudinal position/booster length,
longitudinal position/OMS nozzle length,
longitudinsl position/MPS nozzle length,

local chordwise position/local wing chord length,

local chordwise position/local vertical tail
chord length,

local spanwise position/wing semi -span,

- local spanwise position/vertical tail span,

14




CONFIGURATIONS INVESTLGATED

The 0,030-scale aero loads model was a replica of the Space Shuttle
Vehicle 2A, It consisted of four major components: the orbiter, the

external oxygen and hydrogen tank (ET) and two solid rocket.boosters (SRB).

On the ascent configuration, the orbiter was strut mounted from the
ET on a Task Corporation MK XVI 2.5-inch diameter internsl balance. The
left SRB was strut mounted from the ET on a Task Corporation MK XXII 1.5-
inch diameter internal balance. No attempt was made to simulate actusl
inter-attachments. The ET was sting mounted to the tunnel model support
system on a Task Corporation 4.0-inch diameter internal balance. The
right SRB was strut mounted symetrically to the left side, but did not
contein a balance. The orbiter configuration,. designated as Opp, con-

sisted of BjoC5DTW87VSR5M3FL.

The entry configuration consisted of the isolated orbiter, sting
mounted to the tunnel model support system on a Task Corporation MK XXA
2.5-1nch diameter internal balance. Midway through the 0Al2C test, the
MK XXA balance was damaged and was replaced by the MK ¥XB for the high
angles of attack. The orbiter was provided with deflectable elevons by
means of interchangeable brackets, deflectable rudder by means of a pin-
indexed hinge, and interchangeable rudders to obtain different speed
brake flare angles. The main propulsion system engines were removed dur-
ing entry configuration testing to provide sting clearance. A cover
plate was provided for the strut clearance hole.

The orbiter was instrumented with 374 pressure orifices on the left
wing, left side of the fuselage, vertical tail; left OMS pod and engine,
left and upper MPS engine and the base., The pressures were measured
using eleven Scanivalve, Inc., S-type valve modules mounted internally
(a five and a six gang unit). When tested in the entry configuration,
the MPS pressures vwere not available for measurement. . .

The left side of the ET was instrumented with 136 pressure orifices.
These pressures vere measured by means of 7 Scanivalve, Inc., S-type
valve modules configured as one unit of 6 modules and one single. Thesc
valves were mounted internally in the tank. The left SRB had one gang
of six S-type medules to measure 102 pressures. The right SRB was not
instrumented. The pressure transdueers used in the valve modules were
Statham PM 131 TC differential pressure transducers, with ranges of +10
psid, #12.5 poid and +15 psid. Reference and calibration pressures were
measured by the ARC micro menometers.

Some modifications were made to the model at the test site prior to

15
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testing.

1.

2.

3.

L,

CONFIGURATIONS INVESTTGATED (CONTINUED)

These were as follows:

The forward tip of the ET containing the retro rocket package
(Reference MR Drawing VL78-000018) was replaced with a flush
0.90 inch radius nose (Model scale). The new nose had five
pressure taps; one in the nose and four more aft of the nose
on the vertical and horizontal axis on a 0.315 inch radius,

The ET balance cavity was enlarged by one inch on the diameter
(from 5 inches to 6 inches) to provide clearance for cable
routing and eliminate balance interference.,

The clearances around both the orbiter and the SRB struts were
opened to approximetely 1/8 inch to prevent interference.

An alternate rudder hinge pin was provided to give & rudder
deflection of +15 degrees.

Before end during the tests various model discrepancies developed
or were discovered. These were generally minor and had only & negligible,
if any, effect on the data., Significant discrepancies are noted below:

1.

2.

Pressure orifices PL71 and P173 on the OMS pod base were
omitted,-. -.. —

During the test certein pressure taps developed lesks er
became plugged. Data from these taps are questionable and
should be used with caution. Difficulties in checking may
have resulted in erroneous indications of leakage. Repairs
were made to correct leaking or plugged pressure instrumenta-
tion, whenever possible, as the test progressed. The follow-
ing list gives those taps that were indicated as bad on the
various leak and response checks:

ARC Facility .Run Nos. Orifice numbers with questionable vressure

data
11! 2-4 72, 163, 4ot
5-118 31, 100, 123, 163, 201, ko7

119-160 16, 98, 101, 10T, 333, ket

161-170 16, 98, 101, 107, 333, 427 + 306, 30T,
327, 328, 336, 33T, 356, 357, 375

16
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CONFIGURATIONS INVESTIGATED (coNCLUDED )

Orifice numbers with questionable pressurs
ARC Facility Run Nos. data

! 171-182 16: h‘?’ 53) 75’ 78: ga) 107’ 201’ 236’ -237)
238, 307, 327, 365, et

183-189 Same as (171-182) + 7, b7, so5
190-211 Same as (171-182)

8txrt 220-23k. 20, 21, 24, Th, 326, 327, 336, Lok, kot
i 752, 868, 871

235-285 T4, 326, 327, 336, hak, ko1, 7152, 868, 871
286-300 22% 107, 115, 12k, 129, 138, 326, 327, 336,

301-305 ™, 326, 327, 336, hoy
* 306-333 ™, 326, 327, kot
o'xT! 340-396 3%1325, 326, 3271, hol, ko7, 526, T52, 868,

17
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TEST FACT ITIES DESCRIPITON

Ames 11 x 11-Ft. Transonic

The Ameés 11 x 1l-Foot Transonic Wind Tunnel is a veriable density,

closed return, continu
nozzle (two flexible w

ous flow type. This tunnel has an adjustable
alls) and a slotted test section to permit

transonic testing over & Mach number range continuously variable

from 0.4 to .4,
Ames 8 x T-Ft. Supersonic

The Ames 8 x T-Foot Supersonic Wind Tunnel .is a closed~-return,
varisble-density tunnel with a 8- by T-foot rectangular test
gection., The nozzle has flexible side wells with fixed uppér and

lower surfaces. Mach

pumber range is continuously variable from

2.45 to 3.5. Tunnel stegnation pressure cen be varied from 0.3 to
2,0 atmospheres and Reynolds number per foot veries from 1.0 X 100

t6 5.0 x 106.
Ames 9 x T-Ft. Supérsonic
The Ames 9 x T-Foot S

continuous flow type with an adjustable nozzle
testing over s Mach gumber renge continuously varisble fr

2,5. The nozzle is of the asymmetric,

the variation of the

lating, in the strearwise direction, the fixe

upersonic Wind Tumnel is a variable density,

to permit supersonic
om 1.5 to
sliding-block type in which

test section Mach number 1s achieved by trans-
d-contour block that

forms the floor of the nozzle.

18
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DATA REDUCTION 4

Standard procedures were utilized to reduce force and pressure data
to coefficlent form. The Pfollowing dimensiohal constants were applied:-

Re:ference Dimensions and Constants ;

(Model Scale) |
SRef, = 2.421 £t? Orbiter reference area ' j
pRef. = 39,849 in, Orbiter reference length i
Base Areas (Model Scale)
Aor = 0.1903 Ft° Orbiter base area, integrated
ABoA = 0.2362 Orbiter base area, sting mounted :
Apvpsy = 0.0417 Orbiter upper MPS base area |
ApypsT, = 0,0853 Orbiter lower MPS base area |
Apacps = 0.0310 Orbiter ACPS base area on OMS pod i
ABoMs = 0.0231 Orbiter OMS nozzle base area
ABPOD = 0.0257 Orbiter OMS pod base area
Aco = 0,0611 Orbiter sting cavity base ares "
ABNOZ = 0.0564 SRM nozzle base area
ABSKIRT = 0.1729 SRM nozzle skirt base area
ApEtT = 0.3189 ETl Base area
AcEr = 0.1964 ET Sting cavity base drea 1‘
i
19 1




TEST ¢ 0AIx /rAe

IDATE 3 May, 1973

TABLE I,
TEST CONDITIONS
MACH NUMBER REYNOLDS NUMBER DYNAMIC PRESSURE "smnmou TEMPERATURE
(per unit length) (pounds/s§. foot) |  (degrees Fahrenheit)

0.6 4.0 x10% Yo /RO wom,
0.9 45 yoo

L1 4.0 g oo

L.aS” J.o 630

L4 3.0 650

1.855 2.8 b OO

2.0 2.3 490

2. é‘ /.5 300

3.0 A.0 350
3.5 2.0- _goo i

Srze
COMMENTS: T HE /men XA, 2590 DIn, BRLAVCE WAS

FIVE (35) THIK CORPORAIION BACHICES
BALANCE UTILIZED: L/7% CRPRCLITIES AS FOLL OLWS:

Ne
Ng
Ye
YA
%
R

LBoLRTEL ORBITER  LNTEGRerED VErICLE
NKSXA MKIRS  MEE  Mkad Mk
Joo0o | 3000 2400 | 1250 | 4ovo
. Jooo | 3000 ~ayoo /252 | 4ooo
(6%o | /5O 1200 520 000

1500 | )sTo0O /200 3Do 2000
boob &6 00 /920 200 | Jooo
“fooo | 4oa0 4foo0 | joco | so000

QST 2.5 257 /.8 40"

PAMPGCE L RFIER Lun 379,

THE ~aexk X3 wps
SUBSTITVTED FoR RUN 320 ANP SUBSEQRUENT RVMS
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| TABLE IIT, MODEL CQMPONEMNY DIMENSIONAL DATA o ! |
. MODEL COMPONENT: _ pio pody o
. GENERAL DESCRIPTION: __ Puselage, 24 Configuraticn, Lightweight Orbiter, per
. Hockwell Iines VL70-000089 ng,# 1
* .-L‘~ . q}
" _Scale Model = .030 i
" VLY0-000089 e )
DRAWING NUMBER: . _VL-000092, 23, gi npn -,!

' DIMENSIONS :

 FULL-SCALE MODEL_SCALE
Length__1y

Max. Width _ 1y (&%, = 1528.3) . 265.0 2..2@2

i
:
s
.i
. Max. Depth ~1N. (eX, = 1480.52) S _248.0 74400 ;
i

Fineness Ratio

5.012 5.012 _
Area _p¢2 ) |
e May, Cross-Sectim?al - 456 .4 41076 J
Planform ' : ~ '
Wetted . ' : |
. eo— c——
- Base . e LR o e . o e
« 2 . . . Y ..".. . . s:;-. ) Y . :._.. S R = e— “.__ i
- . LT IO PO L ,-.»'..\ ; aes 7. . Lol . o . ; {
‘
33 ' ' ' )
' s
1
4j
. . !
(1
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| pABLE IIT. (COMFENUED)

" MODEL COMPONENT: Canopy = G5 S

* GENERAL DESCRIPTION: _24 Configuration per'Lines VL70-000092

Scale Model = .030

DRAWING NUMBER: | _yL70-500092

- DIMENSTONS : .. FULL-SCALE  MODEL SCALE

Length  (sPA FWD Bulkhead) T 391.0 11.730
Max. Width (7.E. Bulkhead) ' ‘ " 560.0 16.800
Max. Depth. (WP = 42.9 22 to = 500)

#ineness Ratio

Area A ' .
Max. Cross-Sectional -
Planform - )
Wetted
. Base . et T o o -
. - N . b, LR c:"" . . ': 'E“;, R ;. .,’:; o : } .)i o ¥ pir e < . .
- . .. : - . -, oot \' . SUNE SN ) .
.
34
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‘I'ABLE IIT, (coN‘I'mrED)

-’

" MODEL COMPONENT: @_1_3 or Housing D-7

- "GENEML DESCRIPTION: 2A Configuration per acckwe;n Lines VL70-000093

Scale Model = .030

DRAMING NUMBER: TL70-060093
DIMENSIONS: S  PULL-SCALE’
Length ~ IN. | | T _esoo
Max. Width~IN. o 51.00
Max. Depth ~IN. | -~ 23.00
- Fineness Ratio L
Area
© Max. Cross-Sectional ~
Planform . . . "
Wetted K
: - . Base -
l’:l“uselage L LBPEO0.00.. L, AR

WP = 5b6.o IN, FS
%.426.0 to 1307.0 IN. FS

35
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| TABLE III.. (CONTINUED)
MODEL COMPONENT:  WING-W87 New Light Weight Orbiter

GENERAL DESCRIPTION: oppitep Configuration Per Lines VI.70-000093.

ed at the lower surface of the Wing at the 75.33%
~alement. line projacied into a plane perpepdiculary.

~Scala Madel =030 .
TEST NO. ' DWG. NO, VL70-000093
DIMENS JONS ¢ FULL-SCALE MODEL SCALE
TOTAL DATA y
NregllThféo.) Ft
anform 690,00 2.42100
Span (Theo In, . 36,68 28,10040
Aspéct Ratio 2,265 i

Rate of Taper
Taper Ratio
Dihedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:

HE I
F

Tip, (Theo). B.Ps 16831 ~had355Q
MAC T 20430
Fus. Sta, of .25 MAC 3410670
193.13  B.L. of .25 MAC ‘ 182,13 —5.46390
EXPOSED DATA ) th 1752.29 L 57706
Irea “Eéo . .
Span, (Theo) In., BP108 to 468.341 WX.68 2162050
Aspact Ratio 2.058 2.058
'léahgeg Ratio . 2451 s 2451
r s -
Root BP108 2.10 16.8720
Tip 1.00 b ‘ .8 4.13550
2z 393.03 11.79090

MAC
fug, Sta, of .25 MAC N
W.P. of .25 MAC 00, 20

9.
B.L. of .25 MAC 143.7 4.31280
Airfoil Section (§§§§w§11 Mod NASA)

#

Root % s 125 S (N .10
Tip%' 1.00 12 2
Data for (1) of (2) Sides
Leading Edge Cuff ,
Planform Area  Ft \ T —J0810
Leading Edge Intersects Fus M, L. @ Sta _560.0 _l6.80
Leading Edge Intersects Wing @ Sta 1035.0 31.050
36




TABLE III, (CONTINUED)

MODEL COMPONENT: _Elevon E-18

GENERAL DESCRIPTION:
Data for (1) of (2) Sides

Scale Model =

. DRAWING NUMBER:

~ DIMENSIONS:

Area 2

$pan (equivalent) ~IN.

Inb'd equivalent chord

Outb'd equivaient chord

Ratio movable surface chord/
total surface chord.

At Inb'd equiv. chord

At Outb'd equiv. chord
Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

Product.of Area Moment

FULL-SCALE

205.52
_353.

—14.78

55.00

~0.00 __

MODEL_SCALE

A




TABLE III.

(CONTINUED )

MODEL COMPONENT: VERTICAL ~ V5 (Light Weight Orbiter Configuration)

. GENERAL DESCRIPTION: Centerline Vertical Tail, Double Wedge Airfoil with Rounded

Leading Edge

Scale Model = .030

38

il et . i

DRAWING NUMBER: VL70-000095
DIMENS IONS s . FULL-SCALE MODEL SCALE
TOTAL DATA
Area (Theo) Ft2 113.25 37192
Span (Thao). T T o7
pan €0 n 15,72 .4,7160
Aspect Ratio 1.675 1.675
Rate of Taper . 0,507 0.507
Taper Ratio 4Ok LLOL
Swee;l). Bg«i:k Arégles. degrees o
eading Edge %2.0 15.000
Trailing Edge .249 26.249
" g .25 Element Line 41,130 41.130 o]
ords: -
Root (Theo) WP 268,50 _8.05500 o
Tip (Theo) WP 108,47 3.254,10 .
MAC 199.81 5.99430 L
« Poof . 635.522 19.0%533
B. L. of .25 MAC = T ‘
Airfoi'l Section - |
wﬁdge Aﬁh;: Ugg 10,000 10.000 1
edgé Angle Deg 1,920 14.920 }
Lo uug Edgze Radius IN. 2.00 .0 :
Void Area A3.1 201185 ;
Blanketed Area Ft2 15,67 . S01UO0 :




TABLE IIT, (CONTINUED)

Product of Area and Mean Chord

39

MODEL COMPONENT: _ R-5 Rudder
GENERAL DESCRIPTION: _2A Configuration per Rockwell Lines VL 70-000095
Scale. Model = ,030
. DRAWING NUMBER: VL 70-000095
~ DIMENSIONS: FULL-SCALE MODEL SCALE
Area ~ Ft2 106.138 09574
Span (equivalent) ~—IN. _201.0 6.030
Inb'd equivalent chord 91.585 2 91,755
Outb'd equivalent chord 50.8%3 1.52499
Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord 0.400 0.400 .
At Outb'd equiv. chord 0,400 0200
Sweep Back Angles, degrees - '
Leading Edge 34.83 34,83
Tailing Edge | 26,25 26,25
Hingeline _34.83 34,83
Area Moment (Normal to hinge line)~Ft3 _ 526,13 ou.

S



TABLE III.. (CONTINUED) -

-

* MODEL COMPONENT: OMS Pod -M3

. GENERAL DESCRIPTION: 24 ;g,g;t; Weight Confi.g\_x_r'. ation per Rockwell Lines

| _Scale Model= 030

DRAWING NUMBER: M ,
- DIMENSIONS :
Length

Max. Width X = 1450.0
Max. Depth X, = 1300.0

Fineness Ratio.

‘ Area
" Max. Cross-Sectiong'l
Planform . .
Netted
: I Base
L of OMS Fod

WP = 463.9 IN. FS WP 400 + 63.9 = 463.9
| BP = 80.0 IN. FS o
Length 1214.0 to 1560.0° = 346.0 IN. FS

4o

© FULL-SCALE

346.0
108.0

113.0

-

i

P

MODEL SCALE

- 10,380

3.20
3.390

L .




TABLE III, (CONTINUED)

-

MODEL COMPONENT: FL Pody Flap

GENERAL DESCRIPTION: _24 Configurstion per Rockwsll Lines VL70-00009A

Scale Model = .030

DRAWING NUMBER: _¥170-50009%,A |
DIMENSIONS: ' FULL-SCALE MODEL SCALE
Length _8_4' .70 2,541
Max. Width . 265.00 7.950 |
Max. Depth. | 1
Fineness Ratio .
Area ~.Ft2
Mai;. Cross-Sectional — i
Planform ‘ _M . .12838 |

Wetted ‘

- Base pe? 865 0378

|
|
41 |




TABLE III. (comuum)
MODEL DIMENSIONAL DATA

g3-Booster Solid Rocket Motor

MODEL COMPONENT :

GENERAL DESCRIPTION 2rc
& VL"{2-000061 ugt

onfiguration Per Rockwell Lines vL77-000012

pate for (1) of (2) sides

Body of Revolution;

Scale Model = .030

———

DRAWING NUMBER : = 77-000012
DIMENSIONS : EULL SCALE  MODEL SCALE
Length -IN. 1732,0 P 51,96
Max Width (DIA) IN. BSRM Tenk 142.0 L, 260
Max Depth (DIA) At Skirt 259.0 TTT .
Fieness Rotio L/D 6,687 6.687
Area ~ Ft°
Max. Cross~Sectional (Aft __3._6_5.'87 .32928
Planform Bidrt) —
Wetted
Base ———
Ref.
IN. ET = 200.0 IN. BSEM

Fs (Orbiter) = 0.00 = T47.99

WP (BSRM) = WP yoo(orbiter) - 344,413 = 55,587 INe

BP (Orbiter) = 0,00 = 243.0 IN. BSRM




TABLE IIT. (CONCLUDED) ‘

MODEL COMPONENT: EXTERNAL TANK - T9

]
-

.

GENERAL DESCR!PT!QN: 24 Configuration

NOTE: 9 identical to T8 W/O retro pkz., nose w/30"R_F.S.

'DRAWING NUMBER . __NONE
DIMENSION: - . FULL SCALE  MODEL SCALE :
Length - IN. 1858 3370 1
Mox Width (Dis) - IN. 324.0 9.720
Max Depth )
Fineness Ratio  L/D 573457 __ 5.73457
Arec - FT2 ; _ '
Max Cross=Sectional - 572.56 ___0.51530
Plonform : : ' ‘ —
Wetted , ‘ . : : : !
Base . o ‘

30.0

Nose, Radius, IN.

e v T T T

L3
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LEFT SRM

g

SRM STATION ~ XS 8 ~ DEG 5
butl | MopEL xs/gs| o | &5 | 90 [ 135[ 280 ] 225 | 270 | 315

200 6.00 0 810 ‘
260 7.80 | .03k | 811 812 | 813 ] sk 815 | 816 817 | e18
370 11.10 |.097 | 821 | 822 | 823 | 824 825 | 826 | 821 | 828
Loo 12,00 | .11k | 831 | 832 | 833 | 83k 835 | 836 837} 838
k50 13.50 |.1h2 | 841 | sko 843 | 8uk|) 8Lks | 846 | 8y7| sus
550 | 16.50 | .199 | 851 | 852 | 853 | &su 855 | 856 | 857 | 858

TOO 21,00 | .28k | 861 863 865 | 866 | 8671 868

850 | 25,50 |.310] 8N | 873 875 877

1050 31,50 | .48k | 8B) | 883 885 ;
1250 37.50 {.597 | 651 893 895 ;
1450 | 43,50 | .71 | 901 903 905 907 §
1650 | L9.50 |.825 | w11 913 915 917 !

1750 52.50 |.882 | 921 | 922 | 923 | o924 925 | 926 | 92t | 928 i
1790 | 53.70 .90k | 931 | 932 | 933 | 93 | 935 | 936 | 937 938 |
1850 | 55.50 |.939 | 9b1 | ob2 | oi3 | ok | gi5 | sus olT | 9u8 ;
1900 57.00 §.967 | 951 | 952 | o953 | 954 | 955 | 956 95T | 958 f

NOZZLE BASE 8o1
SKIRT BASE 802 803 8ok 805

R —

k24

e. Left SRM

Table IV.. Concluded.
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